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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new 1 .2-dioxetane 
derivative useful for the immunoassay or the like as a chemical 
luminescent reagent. 

SOLUTION: A compound of formula I [R1-R4 are each H, an 
alkyi or an aryl; R1 and R2 or R3 and R4 are respectively 
combined to form a cyclic alkyI; R5 is hydroxy!, an alkoxy. an 
aralkyloxy. OSi(R6R7R8) (R6-R8 are each an alkyI) or a 
phosphoric base; (n) is 0-2], e.g. 6 -t-butyldimethylsiloxy-1 ',3 - 
dihydro-4,4- diisopropyl-3\3'-dimethylspiro-[l ,2-dioxetane- 
3,V-isobenzofuran]. the compound of formula I is obtained by 
reacting a compound of formula IV prepared by reacting a 
compound of formula II with a compound of formula III with 
singlet oxygen. 
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CLAIMS 

[Claim(s)] 

[Claim 1] General formula. [Formula 1] 



1 come out of and expressed, 2-JIOKI cetane derivative (R1, R2. R3. and R4 are a hydrogen atom, an 
alkyi group, or an aryl group among a formula.) Moreover. R1 R2 And R3 R4 It is united and an annular 
alkyi group can also be formed. R5 They are a hydroxyl, an alkoxyl group, an aralkyloxy machine, -OSi 
(R6 R7 R8) (however, R6. R7. and R8 are alkyi groups independently mutually.), or a phosphate machine, 
n is 0, 1 , or 2. . 

[Claim 2] General formula. [Formula 2] 



1 according to claim 1 come out of and expressed, 2-JIOKI cetane derivative. 

[Claim 4] R1, R2, and R3 And R4 1 according to claim 1 which is an alkyi group, 2-JIOKI cetane 

derivative. 






1 according to claim 1 come out of and expressed. 2-JIOKI cetane derivative. 
[Claim 3] General formula. [Formula 3] 



[Translation done.] 
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Japan Patent Office is not responsible for any 
dasages caused by the use of this translation. 

1. This document has been translated by computers© the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to new 1 and 2-JIOKI cetane 
derivative. 1 of this invention and 2-JIOKI cetane derivative can be used for immunoassay etc. as a 
chemiluminescence reagent. 
[0002] 

[Description of the Prior Art] Conventionally, various 1 and 2-JIOKI cetane derivatives are compounded, 
and it is known that the compound which the SUPIRO adamanthyl machine combined especially with the 
3rd place is useful as a chemiluminescence substrate (for example, refer to a JP,5-21918.B 
specification and a JP.5-45590,B specification). 
[0003] 

[Problem(s) to be Solved by the Invention] However, it could not say that there was the conventional 
compound about sufficient effect to luminescence durability, but the improvement was desired 
[0004] 

[Means for Solving the Problem] An invention-in~this-application person is a general formula (I), as a 
result of inquiring wholeheartedly that the fault which the conventional compound has should be 
conquered. 
[Formula 4] 



(R1, R2, R3, and R4 are a hydrogen atom, an alkyi group, or an aryl group among a formula.) Moreover, R1 
R2 And R3 R4 It is united and an annular alkyI group can also be formed. R5 They are a hydroxyl, an 
alkoxyl group, an aralkyloxy machine, -OSi (R6 R7 R8) (however, R6. R7, and R8 are alkyI groups ' 
independently mutually.), or a phosphate machine, n is 0, 1 , or 2. 1 expressed and 2- JIOKI cetane 
derivative are found out, and this invention is completed. 

[0005] 1 expressed with the aforementioned general formula (I) of this invention and 2-JIOKI cetane 
derivative can be manufactured according to the following reaction formulae. 
[Formula 5] 





(R1 -R5 is the same as the above among a formula.) R51 is an alkoxyl group or an aralkyloxy machine, 
and R52 is -OSi (R6 R7 R8) (R6 -R8 is the same as the above.), or a phosphate machine. 
[0006] In explaining this invention in detail hereafter by this invention with an "alkyi group" The alkyi 
group of the shape of the shape of a straight chain of 1-20 carbon numbers which may have the 
substituent, and a branched chain is said, the alkyI group A methyl, ethyl, a propyl, butyl, a pentyl, a 
hexyl, a heptyl. The basis which the basis and the aforementioned alkyI group of a straight chain of an 
octyl. a nonyl. a desyl. a undecyl. a dodecyl. tetradecyl, pentadecyl, hexadecyl one, heptadecyl, 
octadecyl, a nona desyl. and IKODESHIRU combined in the shape of branching suitably is said. The 
bases which may carry out [ aforementioned ] substitution are a hydroxyl, an alkoxyl group, an aryl 
group, a heterocycle machine, etc. As the alkoxyl group, it is methoxy and ethoxy propoxy, butoxy 
one. pentyloxy one. hexyloxy one. methoxyethoxy one, methoxy propoxy, ethoxy ethoxy ** ethoxy 
propoxy one. a methoxyethoxy ethoxy basis, etc., and as the aryl group, it is a phenyl, a naphthyl group, 
etc. and they are a furil, a thienyl, a pyridyl machine, etc. as the heterocycle machine, for example. 
[0007] Moreover, it is the same as the alkoxyl group which may be replaced by the alkyI group described 
above as the "alkoxyl group" by this invention, and an "aryl group" points out an aromatic-hydrocarbon 
machine and the hetero aryl groups which have nitrogen, oxygen, or a sulfur atom endocyclic, such as a 
phenyl and a naphthyl group. Furthermore, ''aralkyloxy machines" is a benzyloxy machine, a 
phenethyloxy machine, etc. 

[0008] (The 1st process) This process is the 2 ring type lactone and the general formula (III) which are 
expressed with a general formula (II). The ketone expressed is made to react and the alkene derivative 
expressed with a general formula (IV) is manufactured. 

[0009] It is desirable to make to perform a reaction to the bottom of existence of titanium into 
indispensable requirements, and to use halogenation titanium, such as a titanium chloride, as titanium. 
[0010] Moreover, as a reducing agent, it is desirable to make reduced condition form using a 
triethylamine, a pyridine, etc. as bases, such as lithium-hydride aluminum, and to present a reaction. 
[001 1] In reacting, it can carry out in the organic ether, such as a tetrahydrofuran (THF). 
[0012] Although a reaction advances at 0-100 degrees C, it is desirable from operation and a reactant 
viAwnnint tn r.arrv nut fn th« hnttom nf rnfliiy nf THF 



[0013] (The 2nd process) This process manufactures the alcoholic derivative which performs the 
deprotection reaction of a compound expressed with the aforementioned general formula (IV), and is 
expressed with a general formula (V). 

[0014] As a compound with which a deprotection reaction is presented, it is the aforementioned general 
formula (IV) (Rl -R4 is the same as the above). R51 is the protective group (they are a methoxy 
machine and a benzyloxy machine preferably.) of a hydroxyl group, it is — although it can carry out 
whether a reaction is performed by making the anion of the method known well by this contractor, i.e., 
an alkyi thiol, react, and by giving a hydrogenation reaction, which reaction is chosen should just choose 
suitably by the basis which should be carried out a deprotection 

[0015] (The 3rd process) The halogenation trialkyi silane or halogenation phosphate corresponding to 
the compound expressed with the aforementioned general formula (V) is made to react for silyloxy 
machine or phosphoric-acid machine formation, and this process is a general formula (VI). [Formula 6] 



R 

0 




<VI> 



the inside of a formula, and Rl -R4 — the above — the same — R52 -OSi (R6 R7 R8) (R6 -R8 is the 

same as the above.) — or . [Formula 7] 

O 9 
II ^ OR^ 



It comes out. R9 And RIO is an alkyI group or R9, and the basis that RIO are united and may form a ring. 
The compound expressed is manufactured. 

[0016] Furthermore, in this process, when chloroethylene phosphate is made to react for phosphoric- 
acid machine introduction, it changes into the sodium salt of cyano ethyl phosphate by the sodium 
cyanide, and is further desorbed from a cyano ethyl group, and it is ammonium. It is convertible for 
sodium salt. This ammonium Sodium salt is easily convertible for disodium salt by making it react with a 
sodium hydrogencarbonate. 

[0017] (The 4th process) The alkene derivative expressed with a general formula (IV). (V), or (VI) is 
made to react with a singlet oxygen, and this process is the aforementioned general formula (I). 1 
expressed and 2-JIOKI cetane derivative are manufactured. 

[0018] The reaction with a singlet oxygen dissolves the alkene derivative expressed with the 
aforementioned general formula (IV), (V), or (VI) in solvents, such as alcohol, such as halogenated 
hydrocarbons, such as a dichloromethane, a dichloroethane, and a carbon tetrachloride, or a methanol, 
and ethanol, and is attained by performing light irradiation under oxygen atmosphere under coexistence 
of photosensitizers. such as a methylene blue, a rose bengal, and a tetraphenylporphine. In addition, a 
reaction is performed at -80 degrees C - a room temperature. 

[0019] Hereafter, an example and the example of reference explain this invention in detail. 

[0020] 

[Example] 

(Example 1 of reference) 
[Formula 8] 




CD [2) 



anhydrous in the bottom of argon atmosphere, and 5.3g (34.4mmol) of titanium trichlorides — after 
suspending in THFlOOmI and stirring for 15 minutes, it ice-cooled, lithium-hydride aluminum 660mg 
(17.4mmol) was added, and it stirred for 30 minutes at the room temperature Triethylamine 2.4ml 
(1 7.2mmol) was added to this solution, and heating reflux was carried out for 30 minutes, anhydrous [ in 

o ▲! 1 ^ j:i 1... n 1 n jt Ai,. .1 I.' X. i /. i r^lN occ fr% i\ i 



o-mexnoxy -i, o-ainyaro-o ana o-aimexnyi iso oenzoruran- i-uin vcompouna ojumg vo.Himmou ana 
diisopropyl keton 1.0ml (7.06mmol) ] in this solution — it dissolved in THF20ml, and it applied for 45 
minutes, and was dropped, and heating reflux was carried out for further 1 hour Reaction mixture was 
invested in iced water and ethyl acetate extracted. The extract layer was condensed after washing and 
magnesium sulfate dryness one by one with water, sodium-hydrogencarbonate solution, and saturation 
brine. When applying a concentrate to a silica gel column and having begun to pass by the mixed solvent 
of 20:1 of a hexane and ethyl acetate, it is 1 -diisopropyl methylidyne. - 1, the S-dihydro-S-methoxy -3, 
and the 3-dimethyl iso benzofuran (compound [2]) were obtained at 497mg and 53.6% of yield. 
[0021] Melting point; 86.0 to 87.0 degree C (it recrystallizes from a colorless plate crystal and a 
methanol) 

1HNMR(300MHz and CDCI3);delta1.10 (d. J= 6.9Hz, 6H), 1.25(d,J=7.0Hz,6H),1.48(s,6H).2.45 
(sept,J=7.0Hz.1 H),3.33(sept.J=6.9Hz.1 H).3.82(s,3H).6.79(dd.J=8.3 and 2.2Hz.1 H),7.04(d. J=8.3Hz,1 H) and 
7.14(d,J=2.2Hz,1H)ppmlR(KBr):2960,2932,1648,1616 and 1 584cm- 1 Mass(m/z.%);274(M+ .35),259(100) 
and231(24) 

[0022] (Example 2 of reference) 
[Formula 9] 




C2) [3] 



anhydrous in 80mg (2.00mmol) of 60% sodium hydrides — ethanethiol 0.15ml (2.03mmol) was added to 
the solution which suspended in DMF2ml and was stirred at 0 degree C under argon atmosphere, and it 
stirred for 20 minutes anhydrous in compound [2]l50mg (0.547mmol) compounded in the example 1 of 
reference in this solution — it dissolved in DMFIml and. in addition, heating reflux was carried out for 3 
hours Reaction mixture was invested in saturation brine and ethyl acetate extracted. The extract layer 
was condensed after washing and magnesium sulfate dryness with saturation brine. When applying a 
concentrate to a silica gel column and having begun to pass by the mixed solvent of 5:1 of a hexane and 
ethyl acetate, it is 1 -diisopropyl methylidyne. - 1, 3-dihydro-6-hydroxy - The 3 and 3-dimethyl iso 
benzofuran (compound [3]) was obtained as a colorless viscosity object at 135mg and 94.9% of yield. 
[0023] lHNMR(400MHz and CDCI3);deltal .09 (d, J= 6.8Hz, 6HX 1 .25(d,J=6.8Hz,6H),l .25(s,6H).2.44 
(sept,J=6.8Hz.lH), 3.29(sept.J=6.8Hz,lH),4.81 (broad s,lH), 6.70(dd,J=7.8and 2.4Hz,lH),6.98(d.J=7.8Hz,lH), 
7.08(d, J=2.4Hz,l H)ppmlR(liq.film);3385,2970,1 735,1 61 Ocm-1 Mass(m/z,%);260(M+ ,22),245(1 00),21 7(39),205 
(63).163( [37] 

[0024] (Example 3 of reference) 
[Formula 10] 




C31 (4) 



anhydrous in compound [3]l30mg (0.500mmol) compounded in the example 2 of reference — it 
dissolved in DMF2ml and stirred at 0 degree C under argon atmosphere Triethylamine 1.0ml (7.17mmol) 
and t-buthyldimethyl chlorosilicane 0.1 Og (0.663mmol) were added to this solution, and it stirred at the 
room temperature for 1 hour. Reaction mixture was invested in water and ethyl acetate extracted. The 
extract layer was condensed after washing and magnesium sulfate dryness with saturation brine. When 
applying a concentrate to a silica gel column and having begun to pass by the mixed solvent of 10:1 of a 
hexane and ethyl acetate, it is 6-t-butyldimethylsiloxy-l -diisopropyl methylidyne. - 1, 3-dihydro - The 
3 and 3-dimethyl iso benzofuran (compound [4]) was obtained as coloHess oily matter at 152mg and 
81.3% of yield. 

[0025] 1HNMR(400MHz and CDCI3):delta0.21 (s. 6H), 0.99(s,9H),1.10(d,J=6.8Hz.6H).1.25 

(d. J=6.8Hz,6H).l .47(s,6H),2.45(sept.J=6.8Hz,l H),3.28(sept,J=6.8Hz,l H),6.70(dd,J=7.8 and 2.0Hz,1 H),6.95 

(d, J=7.8Hz,l H).7.05(d.J=2.0Hz,1 H)ppmlR(KBr);2955.1 61 0,1 285cm-1 Mass(m/z,%);374(M+ ,32),259(1 00).331 



[0026] (Example 1) 
[Formula 11] 





0Si(ISe)2''Bu 



C43 



(5) 



Compound [4]100mg (0.267mmol) compounded in the example 3 of reference and TPPSmg were 
dissolved in dichloromethane 10ml, and it stirred at -78 degrees C under oxygen atmosphere. The 
sodium lamp (940W) performed optical irradiation in this solution for 2 hours, the place which condenses 
reaction mixture, and applies a concentrate to a silica gel column, and it began to pass by the mixed 
solvent of 10:1 of a hexane and ethyl acetate — 6 — "t-butyldimethylsiloxy-r. 3-dihydro-4, and 4- 
diisopropyl-3\ 3' - dimethyl SUPIRO [1. 2-JIOKI cetane -3, and 1' - iso benzofuran] (compound [5]) — 
97mg and 89.4% of yield — as light yellow oily matter It was obtained. 

[0027] 1HNMR(400MHz and CDCI3);delta0.22 (s. 3H). 0.23(s.3H),0.74(d,J=7.3Hz.3H),0.99(d.J=7.3Hz.3H), 
1 .01 (s,9H)J .1 8(d. J=7.3Hz.3H).1 .35(d. J=7.3Hz.3H). 1 .47(s,3H),1 .55(s,3HX2.89(sept,J=7.3Hz.1 H), 3.08 
(sept,J=7.3Hz,1HX6.92(dd.J=8.3 and 2.4Hz.1H). 6.99(d.J=8.3Hz.1H).7.39(d.J=2.4Hz,1H)ppmlR(liq.film):29 65 
and 2860, 1255cm-1Mass(m/z. %);374 (32 M+- 18), 235 (100) 259 (17), 292 (22), 217 (11) 
[0028] (Example 4 of reference) 
[Formula 12] 



MeO 




MeO 




C6) 



C7) 



anhydrous in the bottom of argon atmosphere, and 5.0mg (32.4mmoI) of titanium trichlorides — after 
suspending in THFlOOmI and stirring for 15 minutes, it ice-cooled, lithium-hydride aluminum 632mg 
(16,7mmol) was added, and it stirred for 30 minutes at the room temperature Triethylamine 2.3ml 
(16.5mmol) was added to this solution, and heating reflux was carried out for 30 minutes, anhydrous [ in 
1, 3-dihydro-4-methoxy -3 and 3-dimethyl iso benzofuran-1-ON (compound [6]) 625mg (3.26mmol) and 
diisopropyl keton 0.96ml (6.78mmol) ] in this solution — it dissolved in THF20ml, and it applied for 10 
minutes, and was dropped, and heating reflux was carried out for further 1 hour Reaction mixture was 
invested in iced water and ethyl acetate extracted. The extract layer was condensed after washing and 
magnesium sulfate dryness one by one with water, sodium-hydrogencarbonate solution, and saturation 
brine. When applying a concentrate to a silica gel column and having begun to pass by the mixed solvent 
of 30:1 of a hexane and ethyl acetate, it is 1-diisopropyl methylidyne. - 1, the 3-dihydro-4-methoxy -3, 
and the 3-dimethyl iso benzofuran (compound [7]) were obtained at 544mg and 61.0% of yield. 
[0029] Melting point; 48.0 to 48.5 degree C (it recrystallizes from colorless granular ** and a methanol) 
1HNMR(300MHz and CDCI3):delta1.09 (d, J= 6.8Hz. 6H), 1.25(d.J=7.0Hz,6H).1.56(s,6H).2.43 
(sept.J=7.0Hz,1 H),3.37(sept. J=6.8Hz.1 H).3.84(s.3H),6.69-6.77(m.l H).7.1 8-7.26(m.2H)ppmlR 
(KBr):2968.2868,1 648,1 606.1 588cm-1Mass(m/z.%):274(M+ ,68X260(44).259(100),231(58),217(13),189(17) 
[0030] (Example 5 of reference) 
[Formula 13] 

0. 





C7) 



(8) 



anhydrous in compound [7]371mg (1.36mmol) compounded 60% in 126mg (3.15mmol) of sodium hydrides 
and the example 4 of reference — it suspended in DMF4.5ml, ethanethiol 0.22ml (2.97mmol) was added 
to the solution stirred at 0 degree C under argon atmosphere, and rt stirred for 10 minutes The heating 
reflux of this solution was carried out for 2 hours. Reaction mixture was invested in saturation brine and 
ethyl acetate extracted. The extract layer was condensed after washing and magnesium sulfate dryness 
with saturation brine. When applying a concentrate to a silica gel column and having begun to pass by 
the mixed solvent of a hexane and ethyl acetate, it is 1-diisopropyl methylidyne. - 1, 3-dlhydro-4- 
hydroxy - The 3 and 3-dimethyl iso benzofuran (compound [8]) was obtained at 335mg and 95.2% of 
yield. 

[0031] Melting point; 98.0 to 98.5 degree C (it recrystallizes from coloHess granular ** and a hexane) 
1HNMR(300MH2 and CDCI3);delta1.09 (d, J= 6.8Hz. 6H). 1.26(d.J=7.0Hz.6H).1.60(s.6H).2.44 
(sept.J=7.0Hz.1 H),3.36(sept.J=6.8Hz.1 H).4.65(s.1 H).6.57(d.J=7.8Hz.1 H).7.1 1 (t.J=7.8iHz.l H).7.22 
(d.J=7.8Hz.1 H)ppmlR(KBr);351 6.2976.1 646,1 61 6.1 588cm-l Mass(m/z.%);260(M+ .33).245(1 00).21 7(32) 
[0032] (Example 6 of reference) 
[Formula 14] 




C8) C9) 



anhydrous in compound [8]231mg (0.89mmol) compounded in the example 5 of reference — it dissolved 
in DMF3ml and stirred at 0 degree C under argon atmosphere Imidazole 130mg (1.91mmol) and t- 
buthyldimethyl chlorosilicane 220mg (1.46mmol) were added to this solution, and it stirred at the room 
temperature overnight. Reaction mixture was invested in water and ethyl acetate extracted. The extract 
layer was condensed after washing and magnesium sulfate dryness with saturation brine. When applying 
a concentrate to a silica gel column and having begun to pass by the hexane. it is 4-t- 
butyldimethylsiloxy-1-diisopropyl methylidyne. - 1, 3-dihydro - The 3 and 3-dimethyl iso benzofuran 
(compound [9]) was obtained at 274mg and 82.5% of yield. 

[0033] Melting point; 83.5 to 84.0 degree C (it recrystallizes from a colorless needle shape crystal, a 
methanol, and ethyl acetate) 

1HNMR(300MHz and CDCI3);delta0.30 (s. 6H), 1.02(s.9H).1.08(d,J=6.8Hz,6H).1.25(d.J=7.0Hz 6H) 1 57 
(s.6H).2.43(sept.J=7.0Hz.1H).3.36(sept.J=6.8Hz.1H).6.67(d.J=7.9Hz.lH).7.11(t.J=7.9Hz.1H).7.21 
(d.J=7.9Hz.1 H)ppmlR(KBr);2956.1 646.1 588,1 274cm-1 Mass(m/2,%);374(M+ .32).360(29),359(1 00).331 (20) 
[0034] (Example 2) 
[Formula 15] 




(9) (10] 



Cornpound [9]60mg (0.1 6mmol) compounded in the example 6 of reference and TPP3mg were dissolved 
in dichloromethane 20ml. and it stirred at -78 degrees C under oxygen atmosphere. The sodium lamp 
(180W) performed optical irradiation in this solution for 2 hours, the place which condenses reaction 
mixture, and applies a concentrate to a silica gel column, and it began to pass by the mixed solvent of 
10:1 of a hexane and ethyl acetate — 4 — '-t-butyldimethylsiloxy-V. 3'-dihydro-4. and 4-diisopropyl- 

3'. 3' dimethyl SUPIRO [1. 2-JIOKI cetane -3. and 1' iso benzofuran] (compound [10]) — 39mg 

and 59.9% of yield — as a coloriess indeterminate form It was obtained. 

[0035] 1HNMR(300MHz and CDCI3);delta0.29 (s, 3H), 0.33(s.3H).0.73(d.J=7.4Hz.3H).0.98(d J=7 0Hz3H) 
1 .02(s.9H).1 .1 8(d.J=7.1 Hz.3H).1 .35(d.J=7.1 Hz.3H). 1 .57(s.3H).1 .64(s.3H),2.82-2.98(m.1 H). 3.04-3 21 
(m,1 H).6.84(d.J=8.0Hz.1 H). 7.26(dd.J=8.0and 7.8Hz.1 H).7.56(d.J=7.8Hz.1 H)ppmlR 
(KBr);2968.2940.1 602.1 288cm-1Mass(m/z, %);374 (32 M+- 6), 359(7). 292 (25). 236 (22) 235 (100) 
[0036] (Example 7 of reference) 
[Formula 16] 




(11) t 1 2) 



anhydrous [ in 4.5g (29.2mmol) of titanium trichlorides ] at the bottom of nitrogen atmosphere, and 0 
degree C — lithium-hydride aluminum 570mg (IS.Ommol) was added to the solution suspended in 
THF75ml. and it stirred at the room temperature Triethylamine 2.10ml (15.1 mmol) was added to this 
solution, and heating reflux was carried out for 15 minutes, anhydrous [ in 7-methoxy -3 and 3-dimethyl 
iso chroman-1-ON (compound [11]) 380mg (1.84mmol) and diisopropyl keton 1.8ml (12.7mmol) ] in this 
solution — it dissolved in THF25ml, and it applied for 20 minutes, and was dropped, and heating reflux 
was carried out for further 1 hour Reaction mixture was invested in iced water and ethyl acetate 
extracted. The extract layer was condensed after washing and magnesium sulfate dryness with water. 
When applying a concentrate to a silica gel column and having begun to pass by the mixed solvent of 3:1 
of a hexane and a dichloromethane, the 1 -diisopropyl methylidyne-7-methoxy -3 and the 3-dimethyl iso 
chroman (compound [12]) were obtained as colorless oily matter at 215mg and 40.5% of yield. 
[0037] 1HNMR(400MHz and CDCI3);deIta1 .04 (d. J= 6.8Hz, 6H), 1.15(s.6H).1.28(d.J=6.8H2.6H).2.37 
(sept,J=6.8Hz,1 H),2.60(s,2H),3.1 2(sept.J=6.8H2.1 H).3.80(s.3H),6.75(dd,J=8.3 and 2.4Hz,1 H),6.88 
(d. J=2.4Hz.1 H),7.00(t,J=8.3H2.1 H)ppmMass(m/z.%);288(M+ .6).287(21 ).272(39),244(29).1 88(43).1 74(1 6),1 48 
(100) 

[0038] (Example 8 of reference) 
[Formula 17] 




(12) C 1 33 



anhydrous in 80mg (2.00mmol) of 60% sodium hydrides — it suspended in DMF2ml, ethanethiol 0.15ml 
(2.03mmol) was added to the solution stirred at 0 degree C under argon atmosphere, and it stirred for 20 
minutes anhydrous in compound [12] 175mg (O.608mmol) compounded in the example 7 of reference in 
this solution — it dissolved in DMF1 ml and. in addition, heating reflux was carried out for 3 hours 
Reaction mixture was invested in saturation brine and ethyl acetate extracted. The extract layer was 
condensed after washing and magnesium sulfate dryness with saturation brine. When applying a 
concentrate to a silica gel column and having begun to pass by the mixed solvent of a hexane and ethyl 
acetate 5:1, it is 1 -diisopropyl methylidyne-7-hydroxy. - 3 and 3-dimethyl chroman (compound [13]) 
was obtained as light yellow oily matter at 159mg and 95.5% of yield. 

[0039] 1HNMR(400MHz and CDCI3);delta1.03 (d. J= 6.8Hz, 6H). 1 .15(s,6H),1.27(d.J=6.8Hz,6H).2.36 
(sept,J=6.8Hz,1H), 2.58(s,2H),3.09(sept.J=6.8Hz.l H). 4.93(broad s.1 H),6.68(dd,J=8.3 and 2.4H2.1H). 6.80 
(d. J=2.4Hz.1 H),6.95(d.J=8.3Hz.1 H)ppmlR(liq.film):3370.2960.1 705.1 580cm-1 Mass(m/z.%):274(M+ ,6). 273 
(37),258(49).2 [ 30 (100) and 174 ] (67), 160 (16), 146 (25) 
[0040] (Example 9 of reference) 
[Formula 1 8] 




( 1 3] 



C 1 4} 



anhydrous in compound [13] 121mg (0.442mmol) compounded in the example 8 of reference — it 
dissolved in DMFSmI and stirred at 0 degree C under nitrogen atmosphere Triethylamine 2.0ml 
(14.3mmol) and t-buthyldimethyl chlorosilicane lOOmg (0.663mmol) were added to this solution, and it 
stirred at the room temperature for 2 hours. Reaction mixture was invested in water and ethyl acetate 
extracted. The extract layer was condensed after washing and magnesium sulfate dryness with 
saturation brine. When applying a concentrate to a silica gel column and having begun to pass by 10:1 
mixed solvents of a hexane and ethyl acetate, it is 7-t-butyldimethylsiloxy-1-diisopropyl methylidyne. - 
The 3 and 3-dimethyl iso chroman (compound [14]) was obtained as colorless oily matter at 138mg and 
80.5% of yield. 

[0041] 1HNMR(400MH2 and CDCI3);delta0.19 (s. 6H), 0.99(s.9H),1 .03(d,J=6.8Hz.6H),1.14(s.6HX 1.27 
(d.J=6.8Hz.6H),2.35(sept,J=6.8H2.1H), 2.58(s,2H).3.09(sept.J=6.8H2,lH). 6.70(dd.J=7.8 and 2,4Hz,1H).6.81 
(d,J=2.4Hz.1HX 6.94(d.J=7.8Hz,1H)ppmlR(liq.film);2960.2860J580J470J270cm-1Mass(m/2.%);388(M+ ,56), 
373 (85), 345 (83), 288 (27). 234 (24), 220 (50). 206 (41). 73 (100) 
[0042] (Example 3) 
[Formula 19] 




(14) (151 



Compound [14] 85mg (0.219mmol) compounded in the example 9 of reference and TPP5mg were 
dissolved in dichloromethane 10ml, and it stirred at -78 degrees C under oxygen atmosphere. The 
sodium lamp (940W) performed optical irradiation in this solution for 2 hours, the place which condenses 
reaction mixture, and applies a concentrate to a silica gel column, and it began to pass by the mixed . 
solvent of 10:1 of a hexane and ethyl acetate — 7 — '-t-butyldimethylsiloxy -4, 4-diisopropyl-3', 3' - 
dimethyl SUPIRO [1. 2-JIOKI cetane -3. and 1' - iso chroman] (compound [15]) was obtained as light 
yellow oily matter at 56mg and 60.9% of yield 

[0043] 1HNMR(400MHz and CDCI3):delta0.23 (s, 6H), 0.46(d.J=7.3Hz,3H).0.78(d,J=7.3H2,3H), 0.91 
(s,3H).1.00(s,9HXl.16(d,J=7.3Hz,3HX 1.33(d.J=7.3Hz,3H).1 .48(s,3H).2.61(sept,J=7.3H2,1 H). 2.63 
(qAB.J=5.0Hz,2H),2.97(sept,J=7.3Hz.lH). 6.86(dd.J=8.3 and 2.4H2.1 H).6.95(d,J=8.3Hz.1 H).7.73 
(d.J=2.4Hz,1H)ppmlR(liq.film;2935. 1610 and 1495. 1285cm-l. [0044] (Example 10 of reference) 
[Formula 20] 




CI 6) CI 7) 



anhydrous [ In 4.5g (29.2mmol) of titanium trichlorides ] at the bottom of nitrogen atmosphere, and 0 
degree C — lithium-hydride aluminum 570mg (15.0mmol) was added to the solution suspended in 
THF75ml, and it stirred at the room temperature Triethylamine 2.10ml (15.1mmol) was added to this 
solution, and heating reflux was carried out for 1 5 minutes, anhydrous [ in 5-methoxy -3 and 3-dimethyl 
iso chroman-1-ON (compound [16]) 618mg (3.00mmol) and diisopropyl keton 1.8ml (12.7mmol) ] in this 
solution — it dissolved in THF25ml, and it applied for 20 minutes, and was dropped, and heating reflux 
was carried out for further 1 hour Reaction mixture was invested in iced water and ethyl acetate 
extracted. The extract layer was condensed after washing and magnesium sulfate dryness with water. 
When applying a concentrate to a silica gel column and having begun to pass by the mixed solvent of 3:1 
of a hexane and a dichloromethane. the 1 -diisopropyl methylidyne-5-methoxy -3 and the 3-dimethyl iso 
chroman (compound [17]) were obtained as colorless oily matter at 620mg and 71.8% of yield. 
[0045] 1HNMR(400MHz and CDCI3);delta1 .02 (d, J= 6.8Hz, 6H), 1.17(s,6H).1.28(d,J=6.8Hz.6H).2.36 
(sept,J=6.8Hz.l H). 2.69(s.2H),3.07(sept.J=6.8Hz.l H). 3,83(s.3H).6.78(d,J=7.8Hz,1 HX6.95(d,J=7.8Hz.l H). 7.1 5 
(t, J=7.8Hz.l H)ppmlR(liq.film);2985.2870,1 580,1 475,1 365,1 265,1 1 30cm-1 Mass(m/z.%);288(M+ .18), 273 
(41X245(37). 189 (39X 161 (25X 149 (100) 
[0046] (Example 1 1 of reference) 
[Formula 21] 




CI 7) (in 



anhydrous in 80mg (2.00mmol) of 60% sodium hydrides — it suspended in DMF2ml, ethanethiol 0.15ml 
(2.03mmol) was added to the solution stirred at 0 degree C under argon atmosphere, and it stirred for 20 
minutes anhydrous in compound [17] 215mg (0.746mmol) compounded in the example 1 0 of reference in 
this solution — it dissolved in DMFIml and. in addition, heating reflux was carried out for 3 hours 
Reaction mixture was invested in saturation brine and ethyl acetate extracted. The extract layer was 
condensed after washing and magnesium sulfate dryness with saturation brine. When applying a 
concentrate to a silica gel column and having begun to pass by the mixed solvent of a hexane and ethyl 
acetate 5:1. it is l-diisopropyl methylidyne-5-hydroxy. - The 3 and 3-dimethyl iso chroman (compound 
[18]) was obtained as light yellow oily matter at 136mg and 66.5% of yield. 

[0047] 1HNMR(300MH2 and CDCI3);delta1.02 (d, J= 6.8Hz. 6H). 1.1 9(s.6H).1.28(d.J=6.8Hz,6H).2.36 
(sept.J=6.8Hz.1H). 2.67(s.2H).3.07(sept.J=6.8Hz.1H). 4.68(broad s.1H),6.69(d,J=7.8Hz.1H). 6.93 
(d,J=7.8H2,1 H),7.06(t.J=7.8Hz.1 H)ppmlR(liq.film);3400.2960.2870.1 655,1580cm-1 Mass(m/z.%);274(M+ 
.52X259(54X231 (78). 175(10 [ 0 and 147 ] (21 X 135 (46) 
[0048] (Example 1 2 of reference) 
[Formula 22] 




C 1 8) [193 



anhydrous in compound [18] 1 30mg (0.474mmol) compounded in the example 11 of reference — it 
dissolved in DMF5ml and stirred at 0 degree C under nitrogen atmosphere Triethylamine 2.0ml 
(14.3mmol) and t-buthyldimethyl chlorosili cane 1 0Omg (O.663mmol) were added to this solution and it 
stirred at the room temperature for 2 hours. Reaction mixture was invested in water and ethyl acetate 
extracted. The extract layer was condensed after washing and magnesium sulfate dryness with 
saturation brine. When applying a concentrate to a silica gel column and having begun to pass by 10:1 
mixed solvents of a hexane and ethyl acetate, it is 5-t-butyldimethylsiloxy-l-diisopropyl methylidyne. - 
The 3 and 3-dimethyl iso chroman (compound [19]) was obtained at 142mgand 77.1% of yield. 
[0049] Melting point; 88.0 to 89.0 degree C (it recrystallizes with a colorless needle shape crystal, and a 
hexane and ethyl acetate) 

1HNMR(400MHz and CDCI3):delta0.21 (s. 6HX 1.01(d.J=6.8Hz.6HXl.01(s.9HXM 6(s.6H), 1.27 
(d.J=6.8Hz.6H),2.36(sept,J=6.8Hz.1 H), 2.66(s,2H).3.07(sept,J=6.8H2,1 HX 6.72(d,J=7.8Hz.1 H),6.93 
(d.J=7.8Hz,1 HX 7.04(d,J=7.8Hz.1 H)ppmlR(KBr);2960,2860,1 580,1 470.1 270cm-1 Mass(m/z.%X388(M+ 
.69).373(88X345(100, 289 (37) 
[0050] (Example 4) 
[Formula 23] 




CI 9) C2 0) 



Compound [19] 51 mg (0.131 mmol) compounded in the example 12 of reference and TPP5mg were 
dissolved in dichloromethane 10ml, and it stirred at -78 degrees C under oxygen atmosphere. The 
sodium lamp (940W) performed optical irradiation in this solution for 2 hours, the place which condenses 
reaction mixture, and applies a concentrate to a silica gel column, and it began to pass by the mixed 
solvent of 10:1 of a hexane and ethyl acetate — 5 — -t-butyldimethylsiloxy -4. 4-diisopropyl-3'. 3' - 
dimethyl SUPIRO [1. 2-JIOKI cetane -3. and V - iso chroman] (compound [20]) was obtained as light 
yellow oily matter at 30mg and 54.3% of yield 



[0051] 1HNMR(400MHz and CDCI3):detta0.18 (s. 3H). 0.1 9(s.3H).0.46(d.J=7.3Hz.3H) 0 74(d J=7 SHz 3H) 
0.92(s.3H).1.00(s,9H).1.15(d.J=7.3Hz.3H). 1.33(d.J=7.3Hz.3H).1.51(s.3H).2.66(qAB.J=15.3Hz2H) 2 54 
(sept.J=7.3Hz.1H).2.98(sept,J=7.3Hz.1H), 6.89(d with fine coupling,J=7.8Hz.1H). 7.25(t.J=7.8Hz 1H) 7 90(d 
J= 7.8Hz. 1 H) ppmlRCliq.film); — 2930. 1470. and 1255cm-1 Mass(m/z. 96);388 (32 M+- 7) — 1 91 (I'oo) 
306 (38). 249 (35). 1 63 (1 7) ^ ■ » ■ u uu; 

[0052] (Example 13 of reference) 
[Formula 24] 





anhydrous in the bottom of argon atmosphere, and 5.0g (32.4mmol) of titanium trichlorides ~ after 
suspending in THFIOOmI and stirring for 15 minutes, it ice-cooled, lithium-hydride aluminum 629mg 
(16.6mmol) was added, and it stirred for 30 minutes at the room temperature Triethylamine 2.30ml 
(16.5mmol) was added to this solution, and heating reflux was carried out for 30 minutes, anhydrous [ in 
8-methoxy -3 and 3-dimethyl-2-benzo OKISEPAN-1-ON (compound [21]) 695mg (3.16mmol) and 
diisopropyl keton 0.95ml (6.71 mmol) ] in this solution ~ it dissolved in THF20ml. and it applied for 30 
minutes, and was dropped, and heating reflux was carried out for further 1 hour Reaction mixture was 
invested in iced water and ethyl acetate extracted. The extract layer was condensed after washing and 
magnesium sulfate dryness one by one with water, sodium-hydrogencarbonate solution, and saturation 
brine. When applying a concentrate to a silica gel column and having begun to pass by the mixed solvent 
of 20:1 of a hexane and ethyl acetate, 1 -diisopropyl methylidyne-8-methoxy -3 and 3-dimethyl-2- 
benzo OKISEPAN (compound [22]) was obtained at 128mg and 13.4% of yield. 

[0053] Melting point; 55.0 to 56.0 degree C (it recrystallizes from a coloriess needle shape crystal and a 
methanol) 

1HNMR(300MHz and CDCI3):delta0.96 (d. J= 6.8Hz, 6H). 1.07(broad s,6H).1 .26(d.J=7.0Hz.6H). 1.76-1 94 
(m,2H),2.59(sept,J=7.0Hz,1 H). 2.67(sept,J=6.8Hz,1 H),2.27-2.86(m,2H). 3.78(s,3H).6.71 -6.78(m,2H).7.00 

(d.J=9.2Hz,1H)ppmlR(KBr);2968,2928.2864.1616.1574cm-1Mass(m/z,%);302(M+ .61),259(100) 231(14)204 
(28).203 (89). 189 (37). 175 (34). 161 (20) 
[0054] (Example 1 4 of reference) 
[Formula 25] 





anhydrous in compound [22] 89mg (0.295mmol) compounded 60% in 30mg (0.750mmol) of sodium 
hydrides, and the example 13 of reference ~ it suspended in DMF1.75ml. ethanethiol 0.06ml 
(0.810mmol) was added to the solution stirred at 0 degree C under argon atmosphere, and it stirred for 
15 minutes at the room temperature Heating stirring of this solution was continuously carried out for 30 
minutes per hour at 150 degrees C by 130 degrees C for 3 hours. Reaction mixture was invested in 
saturation brine and ethyl acetate extracted. The extract layer was condensed after washing and 
magnesium sulfate dryness with saturation brine. When applying a concentrate to a silica gel column and 
having begun to pass by the mixed solvent of a hexane and ethyl acetate 10:1, it is 1 -diisopropyl 
methylldyne-8-hydroxy. - 3 and 3-dlmethyl-2-benzo OKISEPAN (compound [23]) was obtained as a 
colorless indeterminate form solid-state at 45mg and 53.0% of yield. 

[0055] 1HNMR(300MHz and CDCI3);delta0.95 (d. J= 6.9Hz, 6H). 1.07(broad s,6H).1.25(d.J=7.1 Hz 6H) 
1 .78-1 .90(m.2H).2.58(sept.J=7.1 Hz.1 H). 2.66(sept.J=6.9Hz.1 H).2.70-2.84(m.2H), 4.54(s.1 H) 6 63-6 70 ' 

(m.2H).6.96(d.J=7.8Hz,1H)ppmlR(KBr);3400,2960.2932.2872.1712.1608,1580cm-1Mass(m/z%)-288(M+ 66) 
245(1 00),21 7(1 4).1 [89 ] (85). 1 75 (28). 1 61 (32). 1 47 (1 8) ' 
[0056] (Example 15 of reference) 
[Formula 26] 




OH 




OSI(iie>2''So 



(2 3) 



(2 43 



anhydrous in compound [23] 43mg (O.ISmmol) compounded in the example 14 of reference — it 
dissolved in DMFI.SmI and stirred at the bottom room temperature of argon atmosphere imidazole 28mg 
(0.41 mmol) and t-buthyldimethyl chlorosilicane 51 mg (0.34mmol) were added to this solution, and it 
stirred at the room temperature overnight. Reaction mixture was invested in water and ethyl acetate 
extracted. The extract layer was condensed after washing and magnesium sulfate dryness with 
saturation brine. When applying a concentrate to a silica gel column and having begun to pass by 20:1 
mixed solvents of a hexane and the ether, it is 8-t-butyldimethylsiloxy-1-diisopropyl methylidyne. - 3 
and 3-dimethyl-2-benzo OKISEPAN (compound [24]) was obtained as colorless oily matter at 52mg and 
82.6% of yield. 

[0057] 1HNMR(300MH2 and CDCI3);delta0.16 (s. 6H). 0.94(d.J=6.9H2.6H).0.97(s.9H).0.86-1.10(m 6H) 1 26 
(d.J=7.0H2.6H).1.78-1.90(m,2H). 2.50(sept.J=7.0Hz.1 H),2.68(sept.J=6.9H2.1 H). 2.68-2.84(m.2H).6.'66-6.72 
(m.2H). 6.95(d.J=8.6Hz.1 H)ppmlR(Iiq.film);2960.2932.2864.1 606.1 572.1 288cm-1Mass(m/2.%);403(M++1 25) 
402 (M+. 76). 360 (29). 359 (100) and 304 (32). 303 (80), 289 (34) 
[0058] (Example 5) 



Compound [24] 48mg (0.12mmol) compounded in the example 15 of reference and TPP4mg were 
dissolved in dichloromethane 20ml, and it stirred at -78 degrees C under oxygen atmosphere. The 
sodium lamp (1 SOW) performed optical irradiation in this solution for 3 hours, the place which condenses 
reaction mixture, and applies a concentrate to a silica gel column, and it began to pass by the mixed 
solvent of 20:1 of a hexane and the ether — 8 — *-t-butyldimethylsiloxy -4, 4-diisopropyl-3*, 3' - 
dimethyl SUPIRO [1. 2-JIOKI cetane -3. and 1- (2'-ben20 OKISEPAN)] (compound [25]) was obtained 
as a colorless indeterminate form solid-state at 45mg and 86.8% of yield 

[0059] 1HNMR(300MH2 and CDCI3);delta0.21 (s, 6H), 0.53(d.J=7.1 H2.3H),a75(d,J=7.0H2,3H), 0 85 
(s.3H).0.99(s.9H).1.25(d.J=7.1H2,3H), 1.38(s.3H).1.45(d.J=7.0H2,3H),1.65(td,J=13.1 and 4.4H2.1H). 2.00 
(ddd.J=13.1.5.3 and 2.6H2.1H). 2.32(sept.J=7.1 H2.1H),2.41(ddd,J=1 3.4,4.4 and 2.6H2.IH), 2.77 
(sept,J=7.0H2, 1H, 3.09 (td, J=13.4 and 5.3Hz, 1H), 6.80 (dd, J=8.1and 2.6Hz, 1H) 6.93 (d. J= 8.1 H2. 1H), 
7.59(d. J= 2.6H2, 1H) ppmlR(KBr);2968, 2936 and 1608, 1 274cm-l Mass(m/2, %);434 (M+, 0.1). 207 (100) 
402 (38). 359 (17). 320 (42). 263 (24). 205 (19) 

[0060] (Example 1 of an examination) Set In the examples 1. 2, 3. and 4. 6 obtained — '-t- 
butyldimethylsiloxy-1 ', 3'-dihydro-4. and 4-diisopropyl-3', 3' - dimethyl SUPIRO [1 , 2-JIOKI cetane -3. 
and r - iso ben2ofuran] (compound [5]) — 4 — '-t-butyldimethylsiloxy-1 '. 3-dihydro-4. and 4- 
diisopropyhS'. 3" - dimethyl SUPIRO [1. 2-JIOKI cetane -3. and V - iso benzofuran] (compound [10]) — 
7 ~ '-t-butyldimethylsiloxy -4. 4-diisopropyl-3', 3" - dimethyl SUPIRO [1, 2-JIOKI cetane -3. and 1* - 
iso chroman] (compound [15]) and 5 — -t-butyldimethylsiloxy -4 and the 4-diisopropyl -3" ~ 3' - 
dimethyl SUPIRO [1. 2-JIOKI cetane -3. and 1' — 1.8x10^5M of - iso chroman] (compound [20]) 1ml of 
DMSO solutions It is 1.0x10-3M of tetrabutylammoniumfluollde. respectively. It added to 2ml of DMSO 
solutions at 25 degrees C. and luminescence at that time was measured with the fluorometric analysis 
plan. The quantum yield and half-life of luminescence at this time were shown in the table. In addition, 
as comparison. 4-(3-t-buthyldimethyl sijyloxy phenyl)-4-methoxy SUPIRO [l, 2-JIOKI cetane -3. and 
2'-adamantane] were also measured on the same measurement conditions, and the half-life of 
luminescence was shown in the table. 
[0061] 
[Table 1] 



[Formula 27] 
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( }|^(1A. P.Schaap.et aK. Tetrahedron Lett.. 28.1155(1987)^19 
[0062] 

[Effect of the Invention] As for 1 of this invention, and 2-JIOKI cetane derivative (I), luminescence 
durability has the feature that it is remarkable and is long. That is. the stable measurement data is 
obtained and after a luminescence start brings a high result of repeatability, in order that stable 
luminescence may continue. 
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;^ ^ ji/ ^S^r ^> 
[0008] (^1 xm) *xii«. -flasKiD-ras 

[0 009] JSJE^^ ^ >0??^ETK:^f ^> C <!: iMM(0 
coo 1 0] S/c. iSTcaiJiLrtt. Tk^^ty^-^AT 

CO 0 1 1 ) SJS*tf Recife or «f-h^fc Fd::?^ 
> (THF) ^OWtSx-f-jHt^rif ^C<h:?5^r*'5. 

c 0 0 1 2 ] 5iC«o 1 0 0 •crittfr-s^. th f 



(4) 



«fBa¥9- 1 57 27 1 



1 0 0 1 3 ] (mznm) *xsg«. 8!rfB-fiii^(iv)-c 
^stiiit^<Dm0mmsti:m^-m(, (v) r^s 

[0014] ®i^.sjs:ittcm-r5^t^«5<!: trttpga- 
) 5i£:{J^^^«:^sti/c:i?i*. BP 

[0015] (03 XS) 2fcXig««(ftE-|fi^ (V) -C 

[<b6l 

(VI) 



(^tfJ. R* 
i (R» R' 
) X« 
[<t7] 




-R' vtmtztmc-cii*). R"B-os 

R' ) (R' -R' ttfiriBiHfC* 



o 

II 

-op: 



OR 
OR 



10 



•C*S. R* SiyfR'M3:T;U=t';l'S5S;i»{JR' . R'"*! 

[0016] § e.fc^:x?icc*5t,»r. mt* >; 
A<Dfce«) D D X ^ u >;hx X 7 * - h ^SJt 3 -S/c^^ 

[0017] (m4Xg) :*:XS«-«^(IV). (V) 

[0018] -S3IBBR<t©SJCc.». Btrgs-fijseciv). 

(V) X«CVI)-ca3*l-5T;l'^r>^j9(*^i/>7DD>rf 
^ry-^l/. x5»>'-;l/^©7'^l'3-^l'^©i^ 



sjStt - 8 0 -c-sa-ctf ^ s. 

[0019] etT. lli6«SCf#^«(c J: 
[0020] 

immm 
1 ) 

[<b8] 



10 





OMe ^ OHe 

111 C2] 
7)\'=['^nmmT. ^mt9-^>5. 3g (34. 4m 
mo 1 ) «r«E*THF 1 0 0ml tC&MLX 1 S^PJM 
^U/c^. *?%LT*m';9''?Ar;P5i'>A6 6 0 
mg (17. 4mmo 1 ) M^VS O^ffflmi* 

20 Lfc. C<D?§SlfCh yx9^Jl.T5>2. 4ml (17. 

2mmoi)^35n*. 3 O'^mmmmnLtc. C©«« 

tCB -jt 1 , 3-i^kKa-3. 3-y>^;l/ 

1 -5h> (it^ Cn ) 6 5 5m 
B (3. 4 Immo 1 ) SCJfy-f y:/ue;l/ir 
0ml (7. 0 6mmo 1 ) ^rjRlTKTHF 2 Cm I {C?g 
IB L/ 4 5 ^mt^btxmTL . 3 K 1 B^H^DSftSiiei/ 

30 *i^y *y;U*^A{C*Ht. ■^+1*->iPi5x^jU0D2 

0: lom.'^i^m-cm.LfdLfcac^. l-ly^V-^n 

fjuy^^y 7">- 1 . 3-t?t Fa-6-y h + 
3. S-i^y^JU^^vO'/^-y^ (Yt^ C2 J ) JJJ 
4 9 7 m g . fR^5 3 . a^-C^^n/c. 
[0 02 1 ) IS*; 8 6. 0-8 7. O'C («{&««: 

'HNMR (300MHz. CDCl, ) -.81. 10 
(d. J = 6. 9Hz, 6H) . 1 . 2 5 (d. J = 
7. OHz. 6H). 1. 48 (s. 6H). 2. 45 
40 (sept, J=7. OHz. IH). 3. 33 (se 
P t. J =6. 9Hz. IH) . 3. 82 (s. 3 
H).6. 79(dd. J=8. 3 and 2. 2H 
z. IH). 7. 04 (d. J=8. 3Hz. IH) 
and 7. 14 (d. J=2. 2Hz. lH)ppm 
IR(KBr) ;2960. 2932. 1 648. 1 6 
16 and 1584cm-' 

Mass (m/z. 96) : 2 7 4 (M* . 3 5). 2 5 
9(100) an d23 1 <24) 
(0 02 2 J {^^mz) 
SO [<k9] 



7 




C2^ [3] 
60%*a{fc^hy'>A80m& (2. OOmmol) 

ISff L/c;®aftcxi7>^*-;l/0. 15m I (2. 0 3 
mmo 1 ) ^Ua^2 0^(8HH^L//c. CO?g?g{C#^^ 
l-C^flcL/t^k^ C23 ISOmfiT (0. 54 7mm 

o 1 ) ^m^DMF 1 m 1 (.c^mLxm^. s^famm 

^+1f><J:»Kx5=-;U05 : 1 Ofi^?g«rij£L/cL/c 
<bc*. 1 y:/Df;by^i;f^>- 1 . 3-t?b 
Fn-6 - t Ka:^i/-3. 3 ^Jl-^ y^z^^/y 
^> at'&ifa C3) ) 3 5mg. jR^g 4. 9%r 

C0023]^HNMR (400MHz. CDC 
Ij ) 09 (d, J=6. 8Hz. 6H) . 

1. 25 (d. J =6. 8H2. 6H) .1.25 
(s. 6H). 2. 44 (sept. J=6. 8Hz. 
IH). 3. 29(sept. J=6. 8Hz. 1 

H). 4. 81 (broad s. 1H),6. 70 
(dd. J=7. Sand 2. 4H2. 1 H> . 6. 

98 (d. J = 7. 8Hz. IH). 7. 08 (d. J 

= 2. 4H2. IH) ppm 

IRdiq. film) ;3385. 2970. 17 
3 5. 16 10 cm-' 

Ma s s (m/z. %):260 (M*.22).24 
5(100). 217 (39). 205 (63). 16 
3 (37) 



[0 02 4] (##F«3) 
[^tl 0] 




C3] (4D 
#*W2T^J5JcL/c^t^ C3 3 13 0mff (0. 5 0 
Ommo 1 ) ?:ife*DMF 2m 1 CCSg^L. r^brJ^^ 

1. OmI (7. 1 7mmo 1 ) RCJft -:/^;U*^y ^ 
Jl^aaiy^:yO. l O g (O. 6 6 3mm o I) ^JJD 



C5) i^ggipg-i 5 7 27 1 

8 

^+'9->iS^Hx^;K01 0 : 1 (Dig^jgjlKr » 
L/cL/c^hC^. 6 - t 5^;l/ixo + £^- 1 
-s^-^VT'ntVW^ijT^^- 1 . 3-i;?bKn-3. 
3-t^y^;i.-fy-c>y75> (Yk^tt t4J ) 3^1 5 
2mg. IR^8 1. 3%r^»e?fit^<i:L/rfi6nfc. 
[0025] 'HNMR (400MHz. CDC 
I, ) : ^0. 2 1 (s. 6H) . 0. 99 (s. 9 
H) . 1 . 1 0 (d, J = 6. 8 Hz. 6H) .1.2 
5(d. J=6. 8H2. 6H). 1. 47 (s. 6 
10 H). 2. 45 (sept. J=6. 8Hz. IH). 
3. 28(sept, J=6. 8Hz. IH). 6. 7 
0 (dd. J = 7. 8 and 2. OHz. 1 H) . 
6. 95 (d. J = 7. 8Hz. 1 H) . 7. 0 5 
(d. J =2. OHz. 1 H) p pm 
IR(KBr) :2 9 5 5. 1 6 1 0. 1 2 85 cm-' 
Ma s s (m/z. %) ; 3 7 4 (M* . 3 2). 2 5 
9 (1 00). 33 1 (1 5) 
[0 02 6] (USSWl) 
[^tl 1 ] 




C41 (5) 
##F«3T'^ecL/rc<b^ C4D lOOmg (0. 2 6 
7 mmo 1 ) SO*TPP5mB*i^i^Day ^> 1 Om 
HC?§KL. K^fflmT-7 8-CrSr#l^/Co CCDS 
m^±V ^)^J^=7>z^ (9 4 0W) ■C2B#pa:)tftSS4«rtf 

S&LfcLfctC^. 6* - t -z/^Jli^^^-Jliya^iy 
-r . 3' -5^tKn-4. 4 -i^-Yvr^nb';u- 
3* . 3' -^-^^il.;^b'D [ 1 . 2 
3. r -^^v-O^/^^-^V] iit^^ib}) ib^Ql 
mg. iK^8 9. 4%ri!g||fefflt^<!:Lrf#6n/c, 
[0 02 7] *HNMR (4 0 0 MHz. CDC 

1. ) ; ^0. 22 (s. 3H) . 0. 23 (s. 3 
H). 0. 74(d. J=7. 3Hz. 3H). 0. 9 

40 9(d. J=7. 3H2. 3H). 1. 01 (s. 9 
H) . 1. 1 8 (d. J =7. 3Hz. 3H) .1.3 
5 (d. J=7. 3Hz. 3H) . 1. 47 (s. 3 
H) . 1. 55 (s. 3H) . 2. 89 (s ep t. J 
= 7. 3Hz. IH). 3. 08 (sept. J=7. 
3Hz. IH). 6. 92 (dd. J=8. 3 and 
2. 4Hz. IH). 6. 99 (d. J=8. 3H 

2. IH). 7. 39 (d. J=2. 4Hz. 1 H) p 
p m 

IRdiq. film) :2965. 2860. 12 
50 5 5 cm-* 



Ma s s (m/z. %) : 3 7 4 (M* - 3 2. 1 
8). 259 (17), 292 (22). 235 (10 
0) . 2 1 7 (1 1) 

[002 8] (#««4) 

[fb 1 2 } 

:0 



UeO 




HeO 




C6) 



C7) 



rJUrf>#HSlT. =:S<t^^>5. Om^ (32. 4 
mmo 1 ) ^m^TUF 10 0ml ULmMLX 1 S^fS 

imLftii. 7K}*L-c*«>fk';^'>AT;U5-'>A6 3 

2m&(16. Immo \ ) ilm^s mM.V3 0^mm 
nLft. C(Dig«tC h Vx^jur 5>2. 3ml (1 
6. 5mmol)€:m. 3 O^fflflDJftSSKL/yfc. CO 
?§?gtCl. 3-i^b Fa-4-^ h=<^>'-3. 3-i^^ 
^J\^^y^>'/y^>- 1 (^t^ [6) ) 62 

5m0 (3. 2 ernmo 1 ) vr^nfcr;l/'2rh> 
0. 96ml (6. 7 8mmo 1 ) ^Sr^R^KTHF 2 Cm 
1 tCS«?L/ 1 O^Pa;^Pt:f-C?gTl/. S e>CC 1 Bfr^JJlBSlil 



C6) J^ga¥9-1 5 7 27 1 

.10 

VT^DtfjU^^Uf'^- 1 . 3 -i^k FD-4-y h + 

C7 ) ) 3>J544me. JR^6 1 . 0%vm^t\fc. 
[0 029}®.^.; 48. 0-48. 5*0 (jftfefitt 

10 *HNMR (3 00MHz. CDC I 

(d, J = 6. 8H2. 6H) . 1. 
7. OHz, 6H). 1. 56 (s, 

(sept. J =7. OHz. 1 H) 
P t, J =6. 8Hz. IH) . 3. 



20 



UeO- 




// V 



C7) 



eO^^Sfb-^" h V-J^Al 2 6mg (3. ISmmo 
1 ) SCK#^M4r^«L/c{t^ C73 3 7 1 mg 
(1. 3 6 mm o 1 ) *M7kDMF4. 5 m 1 CCigffl 

TJU=f>^ffl«TO-CrS»L/c*gS?(C. x^>^ 
t-)lO. 22ml (2. 9 7mmo 1 ) *J!n];ll 053- 

^5^y7^>-l. Kn-4-b Fp + >>-3. 

3-i^y^;U>rv-c>!/7^> (^t^ (8) ) *i3 3 
5m&, JR^9 5. 2%rf«€>*i/c. 
[003 1 98. 0-98. 5'C (^fe^ 

"HNMR (300MHz. CDCl, ) :^1. 09 
(d. J =6. 8Hz. 6H) , 1. 26 (d, J = 

7. OHz. 6H). 1. 60 (s. 6H). 2. 44 
(sept. J=7. OHz. IH). 3. 36 (se 

P t, J =6. 8Hz. 1 H) . 4. 65 (s. 1 

H) . 6. 57 (d. J = 7. 8Hz. 1 H) . 7, 1 



30 



40 



, ) ; ^ 1 . 09 
25 (d. J = 
6H) . 2. 4 3 
3. 37 (s e 
84 (s. 3 



IH) , 7. 18- 



. 6 8) 
(58) 



2 6 
2 1 



H) . 6, 69 -6. 77 (m. 
7. 2 6 (m. 2H) p pm 

IR(KBr) ;2968. 2868. 1 648. 1 6 
0 6. 1 5 8 8 cm-^ 
Mass (m/z . %) : 2 7 4 (M* 
0(44). 259 (10 0). 231 
7(13), 189(17) 

[0 03 0 ] (##«^5) 

[fbl 3] 



HO- 




// V 



[8) 

1 (t. J=7. 8Hz. IH). 7. 22 (d. J = 
7. 8Hz. 1 H) p pm 

IR(KBr) ;35 1 6. 2 976. 1 646. 1 6 
1 6. 1 5 8 8 cm-* 

Mass (m/z. %) ; 2 6 0 (M* . 3 3). 2 4 
5 (100). 217 (32) 

[0 0 32] (##«?«6) 

[{bl4] 

.0, 




'Bu(Ue)2SiO 




C8] 



(9) 



^^mbV^fS,Lfdt^ (8D 231mg (0. 89 
mm 0 I ) ?:M*DMF 3 m 1 (fCiS^O. T)l^>^m 

g(l. 9 1 mmo I ) SO't ^-^Ui^DO 
5>'7>2 20mff(l. 46raraol) *»D^^Sr— 
8«affU/c. St6E'&«5^*tcl3:C&tffix^;i.-cffl6UiU 

50 /c. «iffl®*fiSfod*a7krac?*, mssi^if^iyoj^^m 



(7) 



11 

-3. 3-i^^^J\^^v^>Vyv> at^mC9) ) 

[0 0 33] gi.*^.: 8 3. 5-8 4. OX (M&itt*: 

^^>'wl.<!:i1fKx^;U<t>)SJea) 
*HNMR (300MHz. CDCl, ) : <^0. 30 

(s. 6H), 1. 02 (s. 9H). 1. 08 (d. 
J=e. SHz. 6H). 1. 25 (d. J=7. OH lO 
z. 6H), 1. 57(s, 6H). 2. 43(sep* 



* t. J = 7. OHz. 
= 6. 8Hz. IH) 
z. 1 H) . 7. 1 1 



^ra¥9- 15 7 2 7 1 
12 

IH) . 3. 36 (s ep t. J 
. 6. 6 7 (d. J =7. 9H 
( t. J =7. 9Hz. 1 H) . 



J = 7. 9Hz. IH) 
: 2 9 5 6. 16 4 6. 



7. 2 1 (d. 
I R (KB r) 
7 4 cm-* 

Mass (m/z. %) : 3 7 4 (M* 
0 (29). 359 (10 0). 331 

[0 03 4] (m&mz) 

[{tl 5] 



p pm 
1588 

. 32) , 
(20) 



1 2 



3 6 



'SoCUe)2SiO 




C9) 



. CDC 
3 3 (s 
3 H) , 
02 (s 
3H) . 
57 (s 
2. 8 2-2. 9 8 
2 1 (m. 1 H) . 6 



. 3 

0. 9 
. 9 

1. 3 
. 3 



84 (d, J=8. OHz. IH). 7. 26 (dd. 
J = 8. Oand 7. 8Hz. IH). 7. 56 
(d. J = 7. 8Hz. 1 H) p pm 
IR(KBr) :2968. 2940. 1 6 02. 1 2 
8 8 cm-* 

Ma s s (m/z, %) ; 37 4 (M* -3 2. 6) . 
359 (7). 292 (25), 2.3 6 (22). 23 
5(100) 

[0 0 3 6] (#^«7) 
[^tl 6] 



Bu(Me)2SiO 




##M6r-&ecL/cit'^ C9D 60mg (0. 16m 
mo I ) RZ/TPP 3mg^i>^uujiit>2 Om 1 Cc 
mmL. K»»ffl«T-7 8-C-CSI«iU/c. COSffiCC 
:^ h VOJ.^^zT ( 1 8 0 W) "C2B#Pd7tM*f^ff 

LfcLfttC^. 4' - t - >^^;l/i^-^^;us^D+->- 
r . 3* -S?tKD-4. 4 -i^-Y v:/P tVU- 
3' . 3' [I, 2 

3. r ->(v-<>vy^>] (it^^lio:\ ) i)i3 

/Co 

[0035] *HNMR (300MHz, 

I, ) ;6^0. 29 (s. 3H). 0. 
H) . 0. 7 3 (d. J = 7. 4Hz. 
8 (d. J =7. OHz. 3H) . 1. 
H) . 1 . 1 8 (d. J = 7. 1 Hz. 
5 (d. J =7. 1 Hz. 3H) . 1 
H) . 1. 64 (s. 3H) , 

(m. 1 H) . 3. 04-3. 



30 



40 



(10] 



20 




SO 



(11) C 1 2) 

S«#HSIT. 0-Cr=:ifi{k^if>4. 5g (2 9. 2 
mm o 1 ) >&^*THF 7 5m 1 (CfM^S L/c^giStC, tK 
SftU^'^-i.r^U^^'^AS 7 Omg (15. Ommo 

>2. lOml (15. Imraol) ^iJQ^. 1 5^PdJ 

Mt^.^&{^tc. comma -jt 3^ 3-*^y 

^Jl^y^U^^" 1 -:t> ((b^ CI n ) 38 0 
mg(l. 8 4mmo 1 ) SC/t^-r' v:7*n f;l.-5r h> 
1. 8ml (12. 7mmo 1 ) *M7kTHF 25m 1 

icmmLr2ofifiiti^ifxmrFL. if^t^cimmm^M 

1 -i^-Y vr/PbVl/y^'jx^- 7 h^^t^- 3. 3 
-iyjt^Jl^^ypw^ly Ut-^m CI 23 ) ;&i2 1 5m 

[0 03 7) *HNMR (400MH2. CDC 
I, ) :^1. 04 (d. J = a. 8Hz. 6H). 
1. 1 5 (s. 6H) .1.28 
z. 6H) . 2. 37 (s ep t, 
H) . 2. 60 (s. 2H) . 3. 
= 6. 8Hz. IH) . 3. 80 (s. 3H) 
5 (dd. J = 8. 3 and 2. 4Hz. 

4Hz. 1 H) . 7. 
1 H) p p m 

: 28 8 (M* . 6) . 28 7 



6. 8 8 (d, J = 2. 
( t. J =:8. 3Hz. 
Ma s s (ra/z . %) 



(d. J =6. 8H 
J =6. 8H2. 1 
1 2 ( s e p t . J 
. 6. 7 
1 H) . 
0 0 



(8) 



(2 1) , 272 (3 9) 
(43) . 1 74 ( 1 6) 
[0 03 8] (#^M8) 
ntl7] 

-0 



13 

. 244 (29). 
. 148(100) 



1 88 





OHe OH 
C I 2) CI 3] 

6 0%7k^^t^hU':7A8 Ome (2. OOmmol) 
*fli*DMF 2 m ICCfigSO, Til/=f>#fflglTO'Cr 
mWLfcmmt^. :c,^>^t-)\^0. 15ml (2. 0 
3mmo I) «:Jai. 20^WimnLfc. C(DSSjffi(C# 
#W7T^^Lfcft^ [ 1 23 17 5mff (0. 6 0 
B mm o i) ^mi^^DMF lm\ (cmmLXjJQ^, 3«p 

L/ciC^. 1 -s;^-<v:7*af;b^^i;f^>-7 -b K 
n+jy-3. 3 -i?y^;i/>7D^> c^b'&ia CI 3D ) 
**15 9mg, iR^9 5. SVo-vrnM^m^^tLXm 

[003 9] *HNMR (400MH2. CDC 
li ) \ S 1, 03 (d. J =6, 8Hz. 6H) . 

1. 15 (s, 6H) ,1.27 

2. 6H) . 2. 3 6 (sept 
H) . 2. 5 8 ( s. 2H) . 3 
= 6. 8Hz. IH) . 4. 93 
H) . 6, 68 (dd. J =8. 



(d. J = 6. 8H 
. J =6. 8Hz. 1 
. 0 9 (sept. J 
(broad s; 1 
3 and 2. 4 H 
z. IH). 6. 80 (d, J=2. 4Hz. IH). 
6. 95 (d, J = 8. 3H2. lH)ppm 
IRdiq. film) ;3370. 2960. 17 
05. 1 580 cm-* 

Ma s s (m/z, %) : 2 7 4 <M* . 6 ) . 2 7 3 
(37). 258 (49). 230 (100). 174 
(6 7). 1 6 0 ( 1 6). 1 46 (25) 
[004 0] (^^mQ) 5 



»Ba¥9-l 57 27 1 
14 



30 




// V 

(1 4) 

#««9-C^«Lfcjt^Cl4) 8 5mg (0. 2 1 
9mmo I ) SCXTPP5mff*i^^najrfd?> 1 Om 

ffiCC:^^ i;«JA7>:/ (9 4 OW) r2B$ra3LSi4^tf 




10 



20 




OH ^0Si(l!e}2*'Bu 
CI 3) tl 4) 

##W8r^atL/c{fc^ C 1 3) 1 2 1 m^ (0. 4 
4 2 mmo 1 ) 4:i»*DMF 5 m 1 ^;Bfi?L. ^S^H 
^TO-CrfflffU/c. CCD?SSg«Ch«;x^jUT5>2. 
0ml (14. 3mmo 1 ) SD^t -T^'^JUS^y^jU^ 
nni^-7>100m&(0. 663mmol) ^Sn^M 
UXZnf&mWLfc. jSX&S^«5«r7k(cai;ftffix^;U 

tt. ^^'^lytmSi^^)\^<0\ 0 : IS-^Sifig-CiaL/c 
tfciC^. 7 - t ^;l/^'D:^^ey- 1 

> (^b^^ C 1 4) ) :?!>51 3 8mg. iIX*8 0. 5%-C 

[0 04 1 ] *HNMR (4 0 0MHz, CDC 
la ) : ^0. 1 9 (s. 6H) . 0. 9 9 (s. 9 
(d. J = 6. 8Hz. 6H) . 1. 1 

1. 27 (d. J=6. 8 Hz. 6 
(sept. J = 6. 8Hz. 1 H) , 
09 (sept. J=6. 
(dd. J=7. 8 and 
8 1 (d. J = 2. 4H 
J =7. 8Hz. 1 H) p 



2H) 
. 6. 
1 H) 
. 94 



. 3. 
7 0 



(d, 



H) . 1. 03 
4 (s. 6H) 
H) . 2. 35 
2. 58 (s. 
8Hz. 1 H) 
2. 4Hz. 
z. 1 H) . 6 
p m 

1 R (1 i q. 
80. 1470. 1270cm-* 
Ma s s (m/z. %) ; 3 8 8 (M* . 5 6) . 3 7 
3 (85). 345 (83). 288 (2 7). 234 
(24). 220(50). 206 (41). 73 (1 
00) 

[0 04 2 ] (mt&ms) 



film) :296 0. 286 0. 15 




(15) 

•^=t^1^>iftKx^jK3r>l 0 



1 (om^tsmv 



50 



-4. 4 ->^-Yv:^ob';^-3' 
p [ 1. 2-2;^3f=i^-fe^>-3. 

(fb^^a C 1 5D ) 3&i56mg, 



, 3' ->?^^;U;7,b- 
iR^6 0. 9%XWm 



15 

[0 04 3 ] *HNMR (400MH2. CDC 

1, ) ; ao. 23 (s, 6H) . 0. 46 (d. J = 
7. 3H2. 3H). 0. 78 (d. J=7. SHz. 
3H) . 0. 9 1 (s. 3H) . 1. 00 (s. 9 
H) . 1. 16 (d. J=7. 3Hz. 3H) . 1. 3 
3(d. J=7. SHz. 3H). 1. 48 (s. 3 
H), 2. 61 (sept. J=7. 3Hz. IH). 

2. 63 (Qa.. J=5. OHz. 2H). 2. 97 
(sept. J=7. 3Hz. IH). 6. 86 (d 
d. J = 8. 3 and 2. 4H2. IH). 6. 9 
5 (d. J=8. SHz. IH). 7. 73 (d. J = 
2. 4Hz. 1 H) p pm 

IRdiq. film) ;2935. 1610. 14 
9 5. 1 2 8 5 cm-' 
[0044] 1 0 ) 

t{b2 0] 




CI 63 (173 



^SH^T. 0-CrHifi{t^:5r>4, 5g (2 9. 2 
mmo 1 ) *M*THF 7 Sm 1 tfCmMbfci^iJitfC. tK 
m{tV^^M.r)\^^^0AS7 0ms (15. 0 mm o 

^>2. lOral (15. ImmoM^^x. 15» 

y^JU-^ Vi7nv>- 1 Ut^^ C 1 6) ) 6 1 

8mg (3, 0 Ommo I ) RUiy^yy'u\i')l^h:y 
1. 8ml (12. 7mm o I ) «ill7|cTHF2 5m 1 

tcS)euT2 o^Mfflj&ntrSTL. S6cc i B$raflnaia 

L/C. iS9&^^tyVtjy)Uf7'yA<ct)H'f. 

1 -i?-/V':/PbVl/y^Uf='>-5-y h^->- 3. 3 
-S^y^^-^U-rv^o-TV (>ft-^ia Cl 7) ) :«>56 2 0m 

iR^7 1. 8%rjRfefflt*aattrW6n/co 

[0 04 5 3 *HNMR (400MHz. CDC 
I5 ) : ^ 1. 02 (d. J = 6. 8Hz. 6H) , 
1. 17 (s. 6H) . 1 . 2 8 (d. J = 6, 8H 
z. 6H). 2. 36 (sept. J=6. SHz, 1 
H). 2. 69 (s. 2H). 3. 07 (sept. J 
= 6. SHz. IH) . 3. 83 (s, 3H) . 6. 7 
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8(d. J=7. SHz, IH). 6. 95 (d, J = 
7. SHz. IH) , 7. 1 5 (t. J = 7. SHz. 
1 H) p p m 

IRdiq. film) ;29S5. 2870. 15 
80. 1 475. 1 3 65. 1 2 65. 11 30 cm-' 
Ma s s (m/z. %) ; 2 8 8 (M* . 1 8) . 2 7 
3 (4 1 ) . 245 (37) . 1 89 (3 9) . 1 6 1 
(2 5). 1 4 9 (1 00) 
[0 046] i^mi 1 1 ) 
10 [^t2 1] 




CI 7) (1 8) 



6 0%*jR^b:^^'J^?A8 0mff (2. OOmmol) 
^^7kDMF2m 1 tCfg^SL. T ;Urf >#ffl^TO 'Cr 
Mt^Lfc^mc. xiS?>^^-;i/0, 15ml (2. 0 

20 3mmo 1) ^snx. zo^smwLfc. ccoismc^ 

^mi OV^mLfcit^ CI 7) 2 1 5m^ (0. 7 
4 6mmo 1 ) ^^R*DMF 1 ra UC?g^L/Tfln^. 3 

icijf^l^, --+1f><bPi5x^;U5 : 1 ©ig^jgJSTiSL/ 
fcUfctC^. 1 -tx-<y:;rnb';uy^»;r^>-5-b 

8))/>il36mg. JR^66. 5 %Vi^m'&Mm!9t 
30 Lxmhtitc^ 

[0 04 7] ^HNMR (3 0 0MHz, CDC 

1, ) :^1. 02 (d. J=6. SHz. 6H). 

1 . 1 9 ( s. 6H) , 1 . 2 8 (d. J = 6. 8H 
z. 6H) . 2. 36 (sept. J=6. SHz. 1 
H).2. 67(s. 2H).3. 07(sept. J 
= 6. SHz. IH). 4. 68 (broad s. 1 
H) . 6. 69 (d. J = 7. SHz. 1 H) . 6. 9 
3 (d, J=7. SHz. IH). 7. 06 (t, J = 
7. SHz. 1 H) p pm 
40 IRdiq. film) :3400. 2960. 28 
70. 1655. 1580 cm"' 
Mass (m/z. %):274 (M-.52).25 
9 (54) .2 3 1 (78) , 1 75 (1 0 0). 1 4 
7 (2 1 ). 1 3 5 (46) 

[004 8] (m^mi2) 

Ut2 2] 



(10) 
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I- 



Bn(lle)2$i0 




(183 

#^W1 1 V^fSLSHfcit^ C 1 8 ) 1 3 Omff 
(0. 4 7 4nimo 1 ) 5S:^fckDMF5m 1 tC;®g?L/. 

5>2. 0ml (14. 3mmo \) RUi -y'^'Jliy 
y^;l/>;nnt/^>l 0 Omgr (0. 663mmol) 

1 -2^-<v:/ab'ji'-^^»;7=>-3. 3-t?>5^ju-/v 
^n^> {^fc^iB! Cl 9D ) *si 4 2mg. iR^77. 

i%r?9^>n/to 

[0 04 9 J 8 8. 0-8 9. 0*C (JftSittt 



*Bu(Kle)2SiO 



(19) 

2r^^L/c{t^Cl 9) 5 Img (0. 1 
3 1 mmo 1 ) Ra^TPP5mg*$^^on^^>l 0 
mKCSKC, ffiSSfflmT-7 8-C-ca»b/c» C<0 30 

^fStC:^ h (9 4 OW) r2^rHi*ft^^ 

JkICM^^ '^=f1f><bi^Ki^;KDl 0 : 1 (Dg^gMI 
ri^cL/cL/ciC^. 5' - t -:/^;l/5^>^;U*^D + 
i^-4. 4-2^-<y::/Dt*JU-3' . 3* 
t^n[l, 2-ty^=^'b^>-3, l* --Yv^^av 
>] (ft^ej (2 0D ) ;!r53 0mff. iR*5 4. 3%-C 

[0 05 1 ] *HNMR (400MHz. CDC 
I J ) : ^0. 1 8 (s. 3H) . 0. 1 9 (s. 3 40 
H) . 0. 46 (d. J=7. SHz. 3H). 0. 7 
4(d. J=7. 3H2. 3H). 0. 92 (s. 3 
H) . 1. 00 (s. 9H) .1.15 (d. J=7. 
3H2. 3H), 1. 33 (d. J=7. 3Hz. 3 
H) . 1. 5 1 (s. 3H) . 2. 66 (q... J = 1 
5. 3Hz. 2H), 2. 54(sept. J = 7. 3 
Hz. IH). 2. 98 (sept. J=7. 3H2. 
1H).6. 89(d with fine coup 
ling. J = 7. SHz. IH). 7. 25(t. J 
= 7. 8H2. IH). 7. 90 (d, 3 = 7. 8H 50 



CI 9) 



**HNMR (400MHz. 
(s, 6H) . 
H) . 1. 0 1 
10 1. 27 (d. 
ep t. J =6 
H) . 3. 07 

6. 72 (d. 
(d. J =7. 

7. SHz. 1 H) p pm 
I R (KB r) : 2 9 6 0. 
7 0. 1 2 70cm-» 

Ma s s (m/z. %) ; 3 8 8 
3 (88). 345 (10 0). 
20 [0 0 5 0] (^^4) 
[{b2 3] 



2 1 



CDC I , ) ; ^0. 
1. 0 1 (d, J =6. SHz. 6 
( s. 9H) . 1 . 1 6 ( s. 6H) . 
J = 6. SHz. 6H) . 2. 3 6 ( s 
. SHz. IH) . 2. 66 (s. 2 
(sept. J =6. SHz. 1 H) . 
J = 7. SHz. IH) ,6.93 
SHz. 1 H) . 7. 04 (d. J = 

2 8 60, 1 5 80. 1 4 



(M* . 6 9) 
289 (37) 



3 7 




C2 0] 

z . 1 H ) p p m 

IRdiq. film) :2930. 1470. 12 
5 5c m'* 

Mass (m/z . %) : 3 8 8 (M* - 3 2. 7) . 
306 (38). 249 (35). 191 (100). 

16 3 (17) 

CO 0 5 2] {#««13) 

[^t2 4] 





OUe 

C2 n 

TJl/n>#H»T. =lS{t^^>5. Og (3 2. 4m 
mo 1 ) im^THF 1 0 Om I (KimMLX 1 5^>faS 

mg ( 1 6. 6mmo 1 ) ?:iSlx. MSTS O^f&mn 
L/C. COSffiW: h yx^;l/T$ >2. 3 0ml (1 
6. 5mmol)S:fln^. 3 0»PaflD«ai8£t//c. C<0 
iSmcS 3->^>^;U-2 — ^>^/:t 

(^t^«5C2 I) ) 6 9 5mg 
(3. 1 6mmo 1 ) ac/i^-f V7'nt';l/-2r h>0. 9 
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5ml (6. 7 1 mmo 1 ) ^St^KtKTHF 2 Om 1 (C?g 

0: KOm^^m-CWtLfdUfctCi. l-t^^vVa 

iR^l 3. 4%"Cf#6ti/c. 
[0 0 5 3] : 5 5. 0-5 6. O'C (jgfegtCC 

'HNMR (3 0 OMHz. CDCl, ) ;^0. 96 
(d. J=6. 8Hz. 6H). 1. 07 (broad 

s, 6H) . 1 , 2 6 (d. J =7. OHz. 6 
H). 1. 76-1. 94 (m. 2H), 2. 59(s 
ept. J=7. OHz. IH), 2. 67 (sep 
t. J = 6. 8Hz. IH) . 2. 2 7-2. 8 6 
(m. 2H) . 3. 78 (s. 3H). 6. 71-6. 
78 (m. 2H). 7. GO (d. J=9. 2Hz. 1 
H) p p m 

IR(KBr) ;2968. 2928. 2864. 16 
1 6. 1 5 7 4 cm-* 

Mass (m/z, %) ; 3 0 2 (M*. 61). 25 
9 (100). 231 (14). 204(28). 20 
3 (89). 1 89 (37). 1 75 (3 4) . 1 6 1 
(2 0) 

[0 0 5 4] (#«W14) 
[fk2 5 3 




(2 2) C2 3) 

6 0%7i<^iti'hVOM.3 0mg (0. 7 5 0mmo 
1 ) SC/##«1 3r^^l./c{t^ C2 2 ] 8 9m8 
(0. 2 9 Sramo I ) ^MtKDMF 1 . 7 5m ] (C!lg 

^3|"-Jl/0. 0 6ml (0. 8 1 Ommo 1 ) 

sar 1 5 ^mm.n l tc. c omm^ 1 3 0 -cr 3 b$ 
ra. ^c^T 1 5 o-cri mrs3 o^mmmisti^Lfc. s 

Kx^JH 0 : lOU^mSiV&iLfcLfctC^. 1 - 
i^-/ v:^ab';l/y^';x>~8 - t KD^i^-3, 3- 
>?^^jl/-2--<>y:t^-fe>'0 (it^ C23) ) 
4 5mg, iR^53. Q%vm^^mBmiitUXWf^ 
tlfc. 
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[005 5]*HNMR (300MHz. CDC 
1, ) : 80. 95 (d. J =6. 9Hz. 6H) . 

1. 07 (b r oad s. 6H) . 1. 2 5 (d, J 
= 7. IHz. 6H) . 1. 7 8- 1. 9 0 (m. 2 
H) . 2. 58 (sep I. J =7. IHz. 1 H) . 

2. 66 (sept. J=6. 9Hz. IH). 2, 7 
0-2. 84 (m. 2H) . 4. 54 (s. IH) , 

6. 63 -6. 70 (m. 2H). 6. 96 (d. J = 

7. 8Hz. 1 H) p pm 

10 IR(KBr):3400. 2960. 2932. 28 
72. 1712. 1608. 1580cm-* 
Mass (m/z. %) : 2 8 8 (M* . 66). 24 
5(100). 217 (1 4). 189 (8 5). 17 
5 (28) . 1 6 1 (32) . 1 47 (1 8 ) 

[0 05 6 ] (##<?! 1 5 ) 

[^b2 6 ] 




(2 3) C2 4) 

#*WI1 4-C^^^ti/dt^ C2 3) 4 3mg (0. 

1 5 mm o 1 ) ?:i»*DMF 1 . 5 m UcSft?L. r-'U 

2 8mg (0. 4 1 mmo 1 ) SO^t 
^uaiy^>b 1 mg (0. 3 4mmo I ) im^M& 

+1^>^x-r;KD2 0 : 1 m^mmxi^utcLtct c 

5, 8 - t --i/^^Ui^y ^;u>/p + i^- 1 ->;^ y:7*n 
tOl/^^ y 7^>-3. 3 ->^y 2 -'^>V:t + -b 

(It^ifi? C 2 4 3 ) ;!>55 2mg. iR^8 2. 6%-C 

[0 05 7 ] ^HNMR (3 00MHz. CDC 

) ; <50. 1 6 (s. 6H) . 0. 94 (d. J = 

6. 9Hz. 6H) . 0. 97 (s. 9H). 0. 86 
-1, 10 (m. 6H). 1. 26 (d. J=7. OH 

40 z. 6H). 1. 7 8 - 1. 9 0 (m. 2H). 2, 5 
0(sept. J = 7. OHz. IH). 2. 68 (s 
ept. J=6. 9Hz. IH). 2. 68-2. 84 
(m. 2H). 6. 66-6. 7 2 (m. 2 H) . 6. 
9 5 (d. J = 8. 6Hz. 1 H) p pm 
IR(1 iq. fi Im) :2960. 2932. 28 
64. 1606. 1572. 1288cm-* 
Ma s s (m/z. %) : 40 3 (M* + 1 . 25). 
402 (M* . 76). 360 (29). 359 (10 
0). 304 (32). 303 (80). 289 (3 

50 4 ) 
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[0058] (HtSWS) * 




( 2 4 D 

5r^^L/cfk^ C24) 48m^ (0. 1 
2mmo 1 ) ao*TPP4mfir*S^^nD> Om 

icc?gft?L. mfmm^T-7 8*cvmwofc. com lo 
ffiftc:^ h v^A'piyrf ( 1 SOW) vsmm^mst^n 

4. 4->?-<VP^pf>H/-3' . 3* -i^-y ^;l.;;^fn 
[1. 2 -i^:^'4^42^>-3. r - (2' --c>:/^ 

[0059] ^HNMR (300MHz. CDC 
1,):^0. 21(s. 6H).0. 53(d, J= 20 
7. IHz. 3H). 0. 75 (d, J = 7. OHz. 
3H) . 0. 85 (s. 3H) . 0. 99 (s. 9 
H) . 1. 25 (d. J = 7, IHz. 3H> , 1. 3 

8 (s. 3H) .1,45 (d. J = 7. OHz. 3 
H).1.65(td. J = 13. 1 and 4.4 
Hz. IH). 2. 00(ddd. J = 13. 1. 5. 
3 and 2. 6Hz. IH). 2. 32 (sep 
I. J = 7. 1 Hz. 1 H) . 2. 4 1 (d d d, J = 
1 3. 4. 4. 4 and 2. 6Hz. 1 H) . 2. 
77(sept. J=7. OHz. IH). 3. 09 30 

(td. J=13. 4 and 5. 3Hz, 1 H) , 
6. 80 (dd. J=8. land 2. 6Hz. 1 
H) . 6. 93 (d. J = 8. IHz. 1 H) , 7. 5 

9 (d. J =2. 6Hz. IH) ppm 
IR(KBr) ;2 9 68. 2 9 36. 1 6 08. 1 2 
7 4 cm-' 
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[Ik2 7] 




(2 5} 

Ma s s (m/z, %) : 4 3 4 (M* . 0. 1 ) . 4 

02 (38). 359 (17). 320 (42). 26 

3 (24) . 2 07 ( 1 00) . 2 05 ( 1 9) 
[0060] («8l^n)|ltSWK 2. 3S2:/4CC*5 

r , 3* ->?bKa-4. 4 v:7'nb*JU- 
3' , 3* [ \ , 2 + 

3. r -^V-<>v^r7'7>] ({b^%C5]). 4' 
- t -^^Jl/i?y^jl.S^n=^i^- r . 3* -i^tFn 
-4. 4 -t?-<y:ra tVl/-3' . 3' - t^-y ^^b^^fc- 
n[i, 2 ->^^=^-b^>-3. r --rv^>v^:77 
>] (fb-^I^CiOD). 7* - t -:r^;ue^y^;ut^ 
n + e^-4. 4 -v^-^ v:7*nt:;l'- 3' . 3* ->^>> 
ju;^fn[i. 2-i^:t=t^'feiS?>-3. r -^v^n 
-^^J (^t^ C 1 53 ) :&0*5' -t-:/^;bt^y^ 
)\^iyU^U-A, 4 -iy>(yy'ut:)\^-3* . 3' 
j^^^iUJi^fD [ 1 . 2 -i?:*-4^42:>>-3. T - V 
^0'7>] Ut^^ 120 ) <D\, 8X10-'M D 
MSOig^glm 1 -^-ti-etir h 5 r^^;Ur >*:^»i? 
A7;^3^'7-^ K(D1 . Oxio-*M DMSOS?52in 

I tc 2 5 -crfinx.. '^(Dt^(o§m^mic^mtix-&m 

/Co /cC*?. ttmtL-CA- (3 - t -:r^jU>/>^;U>' 

VJ^;^=^Sx'7a:J^J^) -4 -y h^i^xt'n [ 1 . 2- 

[0061] 

im\ ] 



23 



C13) 
& 1 
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it ^ «l 








0 0 

^ OSH 


A 


0. 15 


456 


153 


0 0 1 


>0. 12 


438 


3329 


\ / 1 1 53 
^0Si(JaB)2*"Bu 


>0. 10 


486 


4520 


V 

••Bu(Me)2SiO-/^ y 


) — 0 1 

(2 01 


0. 28 


472 


23.5 


0 — 0 


(0. 25) 


463 
(470) 


4.7 
(5. 0) 



csDint.a.' laxgie^ ifrtsiss^ fi 8»l5«5^m 

// GO 1 N 21/78 GO 1 N 21/78 C 

33/532 33/532 B 

33/58 33/58 z 



